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said angle between said predominant fiber orientati^iTand the longer side of 
said panel being between about 55-75°; and 

approximately one-half of s^idreinforcing layers of said panel forming a + 
angle between about 55-75°^and approximately one-half of said reinforcing layers 
forming a - angle bet>w€en about 55-75°, with respect to said longer side of said panel, 
wherein said^nel, when mounted in said vessel wall, is laterally loaded by fluid 
pressure. 



REMARKS 

Reconsideration of this application is respectfully requested. This amendment 
after final Action should be entered because it overcomes a minor matter of form and 
clearly places the claim in better condition for allowance or appeal. 

The rejection of claims 10-23 under 35 U.S.C. §112, second paragraph, is 
traversed. The term "laminated" in claim 10 is not indefinite. The term "laminated" is 
defined in a general dictionary as "composed of layers of firmly united material". 
Webster's T hird New International Dictionary , p. 1, 2, 67 (attached). The term 
"laminate" is defined in a technical dictionary as "a sheet of material made of several 
different bonded layers". McGraw-Hill Dictionarv of Scientific and Technical Terms , p. 
1 104 (attached). Similariy, "laminate" is defined in a technical reference as "[t]o unite 
laminate with a bonding material, usually with pressure and heat." Composites. 
Engineered Materials Handbook, vol. 1, p. 14 (attached). Further, the term 
"bonding" (used to define "laminate") is defined as "fastening together of two 
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components of a device by means of adhesives, as in anchoring the copper foil of printed 
wiring to an insulated base board". McGraw-Hill Dictionary of Scientific and Technical 
Terms , p. 251 (attached). Accordingly, in the context of panels formed of fiber materials, 
the term "laminate" requires the use of a bonding agent, e.g. a resin, to firmly secure two 
or more layers of the fiber material together as a united panel. 

Stitching of fiber materials does not constitute lamination. Stitching does not 
fasten layers together by bonding (see McGraw-Hill and Engr. Mat. Hndbk. definitions) 
and does not "firmly" unite layers (see Webster's definition). Stitching two fiber panels 
together may be useful in aligning the panels together before they are laminated, i.e. 
bonded, together. While stitching two fiber panels together may be used as a preliminary 
step, the fiber layers are bonded together to be laminated. 

The claims have been amended to make clear that the laminate layers are "bonded" 
by the amendment above to independent claim 10. By amending claim 10 to require the 
laminate layers to be "bonded", the claims recite what is inherently a property of 
"laminated layers" (and thus do not inject new matter) and to more clearly distinguish 
panels which are attached together by no more than stitching, as is described in Harpell. 
Accordingly, the indefinite rejection should be withdrawn. 

The rejection of claims 10-23 as being obvious over Harpell et al (U.S. Patent No. 
5,198,280) is traversed. The claims have been amended to recite the panel as a "plastic 
plate" having laminated layers that are "bonded together". Support in the specification 
for the claim amendment is provided at page 1 , line 9 ("laterally pressure-loaded 
reinforced plastic plate"). Accordingly, claim 10 recites a panel, for a vessel, comprising 
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a plastic plate having at least two reinforced laminated layers that are bonded together, 
wherein each layer has substantially parallel fibers. The angle between the fiber 
orientations of the laminated layers is a narrow angle between 55° to 75° degrees. Claim 
10 also recites that the panel is mounted in a vessel wall. The teaching in Harpell of a 
flexible bullet proof vest with layers of fiber stitched together would not have rendered 
obvious the claimed invention. 

Harpell discloses fabric for a bulletproof vest. Harpell identifies as prior art many 
different applications of high strength fibers, but the disclosed material is a material 
having "flexible fibrous layers" for a bullet proof body armor. Further, the Action applies 
the flexible fibrous layers as prior art to support its rejection, and not the generic 
description of applications for high strength fibers in the prior art section of Harpell. 
There is no teaching or suggestion in Harpell that the "flexible fibrous layers" are useful 
as a structural member, such as a vehicle panel. It is improper to apply the flexible 
bulletproof fabric disclosed in Harpell as teaching the panel recited in independent claim 
10. To make this distinction clear, claim 10 states that the recited panel is for a vessel 
wall, that the panel is "a plastic plate", and that the panel when mounted in the vessel 
wall is "laterally loaded by fluid pressure". The Harpell flexible layers are not for a 
vessel, do not form a plastic plate, and would not withstand lateral loading by a fluid. 

The passage on column 1 of Harpell, does not suggest the use of the Harpell 
stitched fabric as in panels of a vessel wall. The cited passage in Harpell merely tells that 
on use of high strength fibers is in vehicle panels. Harpell does not describe a generic 
application of high strength fibers, but is specifically directed to fabrics formed of high 
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strength fibers. Harpell does not say that the flexible fiber structure disclosed therein 
should be used as a vehicle panel or, as a plastic plate, or to be laterally loaded by fluid 
pressure. Indeed, the flexible body armor fabric disclosed in Harpell is not applicable as 
a structural panel of a vehicle. 

Harpell's stitched layers are not bonded together by means of bonding the layers to 
form a laminated panel. As stitching is one way of securing the layers of the Harpell 
fabric, it is easy to understand that the end product is a flexible garment and not a plastic 
plate for a vessel wall. While Harpell uses the word "laminate" at columns 4 and 5 for 
the disclosed flexible armor layers, there is no suggestion that the layers are bonded into a 
plastic plate panels for use as boat hulls or other vessel walls. 

Harpell teaches on column 10 (Ins. 55-56) that the desired flexibility may vary, 
makes clear that the product is planned to be flexible. Harpell does not suggest that the 
fiber layers should be bonded to form a rigid panel for a vessel wall. 

The layers forming the panel in the claimed invention are "laminated" as 
independent claim 10 has been amended. By requiring the layers to be laminated, the 
claimed invention is further distinguished from the multi-layer fabric disclosed in 
Harpell. The various layers in Harpell are stitched together to maintain flexibility of the 
fabric. See e.g. . Harpell, col. 10, In. 57 and col. 12, Ins. 1 1-48, and col. 13, Ins. 36 et seq. 
The flexibility of the Harpell fabric precludes the layers of the fabric from being "firmly 
united" and, thus, Harpell does not disclose laminated layers as recited in claim 10. 

Harpell at column 4 teaches that the angle between the fiber orientations of 
adjacent fiber layers is 45° to 90°. In the present invention, the corresponding angle is 
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between 30° to 70°. The Harpell specification also teaches that the most preferred angle 
would be 90°, e.g. far from the range stated in this application. Furthermore, Applicants 
submitted evidence that establishes that the fiber orientation angles are optimum between 
30° to 70°. Accordingly, Harpell does not teach the optimal fiber orientations that are 
claimed here. 

As stated in the Action, Harpell does not teach the side aspect ratio of the panel 
recited in claim 10. Harpell also does not teach the narrow range of ± 55-75° angle 
between the fibers and the long side of the panel. Rather, Harpell teaches that the fibers 
of each fabric layer are preferably oriented at 45°. Harpell teaches away from the narrow 
range of angular offset, i.e., between 55° to 75° which is recited in the claims. If Harpell 
cannot angulariy offsets the fabric layers by 55-75° with respect to a side of the fabric 
panel and at the same time has the fibers rotated by 45° with each layer. Accordingly, it 
would not have been obvious to rotate the fabric fiber orientation by 55-75° between each 
fabric layer in Harpell. 

The offset angle range of ± 55-75° recited in claim 10 has been demonstrated to 
provide unexpected and significant benefits, as shown by the test results shown in Figures 
3 to 6. Figure 4, for example, shows that by orienting the fibers at an angle between 55- 
75° with respect to the long side of an elongated panel, superior deflection resistance and 
failure reduction occur. Harpell provides no suggestion that superior deflection and 
failure characteristics are obtained when fibers are oriented at 55-75° with respect to a 
long side of a panel. 
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Because Harpell does not teach or suggest a laminated panel for a vessel, a panel 
having a long side to short side ratio of at least 1.5, or a fiber angle with respect to the 
long side of 55-75° in each layer of the laminate panel, there is no obviousness. 

This application is in good condition for allowance. If any small matter remains 
outstanding, the Examiner is requested to telephone applicants' attorney. Prompt 
reconsideration and allowance of this application is respectfully requested. 

Attached hereto is a marked-up version of the changes made to the specification 
and claim(s) by the current amendment. The attached page(s) is captioned " Version 
With Markings To Show Changes Made ." 

Respectfiilly submitted, 
NIXON & VANDERHYE P.C. 



JHN:glf 

1 100 North Glebe Road, 8th Floor 
Arlington, VA 22201-4714 
Telephone: (703) 816-4000 
Facsimile: (703) 816-4100 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 
IN THE CLAIMS 

10. (Twice Amended) A panel for a vessel wall having a longer side and a shorter 
side, and a side aspect ratio of at least 1.5, and comprising: 

a plastic plate having at least two reinforcing laminated layers bonded together 
of substantially unidirectional substantially parallel fibers having predominant 
orientations that form an angle with said sides of said panel; 

said angle between said predominant fiber orientation and the longer side of 
said panel being between about 55-75°; and 

approximately one-half of said reinforcing layers of said panel forming a + 
angle between about 55-75°, and approximately one-half of said reinforcing layers 
forming a - angle between about 55-75°, with respect to said longer side of said panel, 
wherein said panel, when mounted in said vessel wall, is laterally loaded by fluid 
pressure. 
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Third 
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Dictionary 

OF THE ENGLISH LANGUAGE 
UNABRIDGED 



duccd by intcrmiticnt deposit to : a thm layer between dcav- 



a plane section of a body hav 
i9\ ft, p/ laminae cribTO*sae 



age planes in slate or schist 
iag infinitesimal thickn esA 

lamina cri*bro-sa \')s^mps'^\ — — - : 

\-se -sT\ INL. lit.. ^Bse lamina] : any of several an 
atomical structures ha^H^e form of a perforated plate: as 
a : the cribriform plate of the ethmoid bone to : the part of the 
scleroid coat of the eye penetrated by the fibers of the optic 
nerve C : a perforated plate that closes the internal auditory 

lam-{"na-gram or iam-l»no-gTam XMamana.gramX n [NL 
lamina or E lamin- + -gram} : a roentgenogram of a layer of 
the body made by means of a laminagraph 

lam.l.na.grapb or lam-l-no^grapto \-raf. -rM\ n [NL lamma 
or E lamin- + -graph} : an X-ray machine that makes rpent- 




l^.i.nal \'lam3n-l\ adj {lamin- + -a/] 1 : laminar 2 : pro- 
duced with the participation of the front upper surface of the 
tongue (as \sh\. \2h\. \ch\. \y\) ^ ^ 

lamina pro-prla X-'proproN n. p/ lamlnae propri.ae \-rc.e 
-re T\ [NL. Ut.. one^ own lamina] : a highly vascular layer of 
connective tissue under the basement membrane lining a layer 
of epithelium , _ . . 

lam.l.nar XMamanaCDX adJ [tamm- -J- -or] 1 : arranged in, 
consisting of, or like laminae (cut felt parts exhibit no tend- 
ency to separate into layers despite the ':-'J<>™^^lf^'\f'^^^^^^^ 
batt from which the material was fabricated —S/orv oj FelO 
2 : of, relating to, or being a streamline flow (the ^ motion of 
a fluid about a sphere— J. K.Vennard) 

laminar now n : streamline flow in a viscous nuid near a sohd 
boundary — contrasted with turbulent J low , . ^ ^ . , 

lam.l.nar-la \,lam3'na(a)rc3\ n [NL. fr. temw- + -aria} 

1 cap : the type genus of the family Laminariaceae comprising 
chiefly percn^iiaT kelps with an ""branched cylindrical ^ 
flattened stipe and a smooth or convoluted blade that is either 
simple or deeply incised into sccmcnts 2 -s : any kelp of the 
genus Laminaria: broadly : any kelp of the order Laminariales 

— lam-l«nar-i.old \;*»>%6id\ fltfy 

lam.l.nar.i.a*ce-ae \,— .-••asc,c\ n pi cap iNL, fr. Lami- 
nor/a. type genus + -aceae} : a large family of kelps (order 
Laminariales) that includes many lar^e kelps chiefly of north- 
ern waters and in some classifications is considered coextensive 
with the order - lam.l.par.l.a.ceous \.V«r;»%5j^'5^^f;!^ - 

lam.l.nar.l.a.les \...,-*a(.)lez\ n pi cap [NL, fr. Lammana 
-^ -ales} I an order of marine brown algae that include many 
economically important kelps, are largely '["^"c^^S^^^Vl/r? 1?I 
polar seas, arc distinguished by a complex and o|/cn very 
large sporophvtc which is usu. differentiated into well-defined 
holdfast, stipe', and blade, and have microscopic gamctophytes 

lam-!*nar-l*an \:.«;na(a)rc3n\ ad} [NL Lam mana + E 
: of. relating to. or characterized by the presence of kelps 
of the genus Laminaria ,,o.f i vjt 

lam-i-nar-ln \..**na(a)r6n\ n -s [ISV jamtnar- (fr NL 
Laminaria) + -in} : a polysaccharide found in various brown 
alpTc that like starch yields only glucose on hydro ysis but 
differs from starch in molecular structure and properties 

lam.l.narite VMampna.rlt. ../na(a).r.\ n -s [NL ^«""««7f + 
E -irr] : a fossil plant that is supposedly a seaweed related 
to the kelps of the genus Laminaria .^.^..o 
, lam.l.nary \Mam3.nerc\ ad [/flmin- -ary} : laminar 

ilam.l.nate \-,nat. usu -ad.-l-V\ yb yaminay^ 
-S/e (V. suffix) j vf 1 : to roll or compress (as metal or plastic) 
into a thin plate 2 : to separate into laminae 3 a : to jnakc by 
uniting superposed layers of one or more materials (as by 
means of an adhesive or bolts) - compare laminated glass. 

LAMINATED PLASTIC, LAMINATED WOOI? to I tO unitC (SUpCr- 

poscd layers of material) by an adhesive or other nricans (as- 
phalt is used to sheets of paper -Saence} (polyethylene 
film has been laminated to paper for waterproof bags —Chem. 
& Eneineering News} v/ : to divide into laminae 
» ^lai.ffle V nilt. -.na|. usu |d.-^ V\ adi {lamina + -ate (adj. 
suHix)] 1 : consisting of a lamina or laminae : laminated 

2 : bearing or covered with laminae j w i • . 
^laminate \"\ n -s {^laminate} I a product made by laminat- 
ing: 5pfc// : laminated plastic , . . . Ji 

lama.nat.ed \-,nad.Ad. .at*d\ adi {lamina + -ate + -ed} 
iT laminate 1 (shale is - clay -Chem. Industries} <chocolate 
cake in very fine layers with a light creamy paste between 
—Edmund Wilson) 2 [fr. past part, of Uammate}: made by 
lamin^Ung : composed of layers of firmly united material 
(glued --arches arc ideal for many kinds of buildings --Archi- 

lamlnated gS^ /I : plate consisting of two or more sh^ts of 
glasswith plastic sheeting bonded between to resist shattering 

— called also sajety glass, shatterproof glass 
laminated plastic n : a plastic made of superposed layers or 

paper, wood, or fabric bonded or impregnated with rcsin and 
compressed under heat 

laminated spring n : leaf spring , , ^ . . . . 
laminated wood n : layers of wood glued or otherwise umted 
with the grains parallel to form boards or timbers — compare 

lamXna^Uon X.lama'nashanX n -s la; the proems of lami- 
nating to : the quality or slate of being laminated C . a 
laminated structure^ d : lamina - compare stratificati^^^ 

2 : a crack parallel to the pnncipal surface of sheet metal 

3 or la.mi«a-tlon \,15mc'ash»n\ : a single stratum of a 
stratified ecological community 

iam*l.na*tor \Tam3,nad*a(r). -at»-\ n -s : one that laminates. 

esp : one that makes a laminated plastic 
lam*in*tooard \'lamdn,*\ n {lamin- + board} t a veneered 

wood consisting of a core of parallel sheets cemented together 

and faced with plies with the grain of the latter usu. at right 

angles to that of the core 
lam.l.necto.my \.lama'nektam5\ n -es [ISV temin- -t- 

-ectomy} I surgical removal of the posterior arch of a vertebra 
laming pres part oj lame 




: lands or meadows held in severalty ouring me crop-raising 
period but subject to rights of common at other times (as for 
pasturage) . . j ^ 

IftTpmas shoql^^jten cap L Z z young leafy shoot produced 
usu in late ^^Br by a woody plant (as an oak) from a bud 
that would riiWally open the following spring 
lammed past oj lam , , . 

lam-mer X'lamarX n -s [ME (northern dial.) lambre, laumbre, 
fr. MF Vambre the amber, fr. f. le the -J- ambre amber, 
ambergris — more at amber] chiefly Scot X amber 
lam*mer«gei*er or lam»mer*gey-er also lam-mer-geir or 
laem«meT-gei*er \'lam3(r),gi(3)r. Mem-\ n -s {O lammer- 
geier. fr. lammer (pi. of lamm lamb, fr. OHG lamb) + geier 
vulture, fr. OHG gtr — more at lamb, gier-eagle] : the 
largest European bird of prey {Gypaetus barbatus aureus) 
indigenous to mountain regions from the Pyrenees to northern 
China, having a length of about 3^4 feet and often a wing- 
spread of nearly 10 feet, and resembling both the eagles and 
the vultures — called also bearded vulture 

lamming pres part oj lam ^ r 

lam*na \Mamn3\ n. cap [NL. fr. Ok, a shark, prob, alter, of 
lamia devouring monster (or, a shark) — more at lemur] : the 
type genus of the family Lamnidae comprising the porbeagle 
and a few related forms . „ . , 
lam.ni.dae \-n3.de\ n p/. cap [NL, fr. Lamna, type genus + 
-idae} I a family of large fierce pelagic sharks including the 
porbeagle and related forms — see mackerel shark — lam- 
nold \-,n6id\ adj or n 
la-mo-na XU'monaN n [prob. fr. Lamona, Wash.] \ usu can 
: an American breed of white, short-legged domestic fowfs 
2 -s ojten cap I any bird of the Lamona breed 
Uamp \*lamp, -aa(3)-, -ai-\ n -s [ME /ampc. lamp, fr. 
lampe, fr. L lampas, fr. Gk. 
torch, lamp. fr. lampein to give 
light, shine; akin to Olr 
lassaim I flame. OPruss 
lapis, Hitt lap- to glow, be hot, 
ON ieiptr lightning] lata 
light-giving device: as (I) : a 
device with an oil reservoir 
and a wick that gives light as it 
burns (2) : a glass bulb en- 
closing a filament that glows 
because of its resistance to 
electric current (3) : any of 
various other devices that 
produce artificial light (gas lamps la: 1 ancient oil lamp, 
(acetylene (fluorescent/^) 2 kerosene lamp. 3 electric 
to : a source of natural light desk lamp 

(as the sun, the moon, or a . * , 

star) (the -5 of heaven) C : any of various devices for the 
application of heat: as (I) : an apparatus for ^^""e fo^^^^^ 
molds during their fabrication (2) : a therapeutic heat lamp 
2 : a source of intellectual, moral, or spiritual illumination 
(thy word is a ~ to my feet and a light to my path — Ps 119: 
105 (RSV)) (wanted them to be ^s unto themselves — tjnma 
Hawkridge) 3 : EYE (my wasting -5 -Shak ) (turned her 
hot A on me —R.P.Warren) — of the lamp adv (or ad})X of 
laborious study or excogitation.: of strain or e£ort: without 
spontaneity, inspiration, or reality (refined or artificial, smell- 
ing a little oi the lamp -B.N.Cardozo) (a theory born oj the 

aiMP V\ vfe^-EDAiNG/-s V/ 1 archaic : to furnish with lamps 
2 : to light or brighten by or as if by lamps (scattered lights 
iin/thS rush and roll of the abyss -Robert Browning) 
n r}%mft • tn Innk at * EYE SEE (I ve '^ed two dicKS — hao tneir 
c^yfon^u alfdVy -E^^^^ <fpr the love of Patrick 

Henry, ~ that! --Cosmopolitan^ - vi: to shine as or like a 
lamp (the Spirit-Seven companioning God s throne iney ^ 
before —Robert Browning) , • • r. /» c>,«. 

namp \"\ VI -edAingAs [prob. of imit. origin] chiejly Scot 
: to walk quickly taking long strides 

lam.pad \Mam.pad\ n -s [L lampad- lampas — more at lamp] 
•LAMP CANDLESTICK — used of the scvcn lamps of fire in 
Rev 4:5 (till wheeling round the throne the --j seven (the mys- 
tic words of heaven) permissive signal make — I .Coienage? 

iKa-^le \'lamp3:dit\ n -s [F. fr. Wilhelm A. l^<^rnpadius 
tl842 Gcr. chemist + F -ire] : a bog manganese containing 
copper and often cobalt oxides r™K <:« 

lam.pa.ra X'lamparaX or lampara net n -s [prob. fr. Sp 
Idmpara, lit., lamp. fr. OSp Idmpada. fr. L lampad- lampas — 
more at lamp] : a fishing net thats9mewhat resembles a purse 
seine and is used esp. for taking bait fishes 

itemVas VlampasX n -es [ME lawmpas, a kind of glossy 
^c. fr. MD lampers - more at lambrequin] : a brocaded 
fabric of silk and rayon or cotton having jacquard-woven 
designs in two or more colors and used chiefly for upholstery 

itoipas \*\ -P3z\ n -ES [MF. fr. OF] : a congestion of he 
mucous membrane of the hard palate just posterior to the 
incisor teeth of the horse due to irritation and bruising from 

iS^attoTlam^^^^ « -s [Nepali lampatiya, Jr. iam long 
(fr. Skt lamba pendent, long. fr. lambate >^>»angs down) + par 
leaf fr Skt pattra wing, feather, leaf; akin to Skt patatt he 
flics, falls — more at feather, ump] : kokan 
iKblack \'.,A n [itemp + black) 1 : a fine bulky black 
soot deposited (as from the flame of a smoking oil lamp) in 
incomplete combustion of carbonaceous materials; esp . a 
soo° oSed by burning liquid hydrocarbons (as creosote 
oil or petroleum fuel oils) that is characterized by a duller less 
intensrblack than channel black and other carbon blacks by 
a blue undertone, and by a content of varying amounts of 
Sily matter in addition to carbon and that is "S^d c^i^^^^^^^ 
pigment (as in paints, enamels, printing inks, and concrete) and 
as a source of carbon for electric brushes - usu distmguished 
from carbon black 2 : a nearly neutral slightly bluish black 
that is darker and slightly greener than Quaker blue 
JlampWack \-\ vr : to cover, coat, or smear w'^^ '^Pblack 

: blacken with lampblack (-erf platinum -Agnes crke) 
lampbrnsh chromosome \'r.*-\ « [uans of ^ j^^P^l' 
mrstenchromosom} : a^eatly enlarged Pachytene chr^rno- 



McGraw-Hiu 

BicnoNARY or 
Sgienhhc and 
Technical 
Terms 

f mh EdiOon 

Sybil P. Parker 

Editor in Chief 



McGraw-Hill, Inc. 

New York San Francisco ^ ^^^•^^n.^-^ Milan 
Mcldand Bogot. Caracas Lisbon London Madnd M-coCuy^^^^^^ 
Montreal New Delhi San Juan Singapore byaney 



l[iorn*>t?sl 

^ust be released from an aircraft in order to hit a targa.^^ 

•'''Lf«t fENOl A leak-testing technique in which the vessel 
"-^ ^^^rCL««d in a pLurized fluid which wiU be 
?nv^nArough any leaks present I 'bam .test} 
^IbvcWae (INV zoo) A family of lepidc^twan of 
^ ^'Slwder Heteroneura that includes only the sUkwornis. 

iSiW^f U zoo] Tht bee flies, a family of dipteran 
^«Se sJborder Orthonhapha. { ,bam*a'n-a,de 1 
S« ["^^ zoo] Tie type genus of Bombycidae. 

i'S^'^iri (iNv zoo] -me commercial silkworm. 

■ inT'STEM'T'ni strong attractive force that holds togefter 
•^^iimSeculesandcrystalline salts. Also known as chem- 
?X>"<r av ENG] ApieceofbuUdingraaterialthatserves 
f u^tt or Snd. sul:h as'an arrangement of masonry 
■ ^£1^1 The connection made by '»n'«i°8 electncaUy («^ol 
A wire rope that fixes loads to a crane hook, f Adhe«on 
tew^rceiSem or conciete and masonry or ^^'«':^. 
r!^il Material added to molding sand to mipart bond 
SSUN^SonrfAe base metal and fiUer metal, or die 

h»« metal beads, in a welded joint, (band) 
i^dar^o^Vncsl n,e fractionof the total mcidenthght 
KSed by a spherical body. ( 'band al,b6M8 ) 
et^^ and wing thelry [mech eno] A theory of crushing 
grinding from which the energy, in ho^^P^^^houR 

^Ko ci^sh a short ton of material is derived. ( .bind an 

b^nl i'ilgif [Ihys chem] m angle between bonds sharmg 
^conSSonatom. Also known as valence angle. 1 "band .ag- 

tendbllster [metI An unbonded area at the interface between 
•Se c^S and the' metal core of a cladded surface. 1 'band 

clay [MATER) A type of clay with high Pl^f ticity^^ 
Ugh dry strength used to bond nonplastic matenals; may be 

^^"^X 1„S"'! A coat of bonding agent or plaster 
TfSedm -!S^ace io provide a lK,nd for succ^g co^^^ 

pteter. 2. A coat of primer applied to a surfje to act ^a 
U^er or to ensure adhesion of paint to the surface. I band 

bSndcourse [Buao) A course of headers to bond the facing 
masonry to the backing masoniy. I 'band .k&rs 1 

bond dissociation energy [physchem] Tl««hange m en 
thalpy that occurs widi the homolytic =»eavage of a chrauca^ 
bond under conditions of standard state. I .band di.so^.a- 

tonddtetarIL' [PHYSCHEM] mdistanceseparatingthetwo 
nuclei of two atoms bonded to each other ma molecule. Also 
known as bond length. ( 'band ,dis-tsns ) 

bonded coating [mater] A finishing or prote«nng layer of 
any compound affixed to a surface. ( ban^tod -kod-iO 1 

bonded NR diode [electr] Ann^ juncttonsenu<»nduotor 
device in which the negative tesistance anses &om » combus- 
tion of avalanche breakdown and conducdvity m«l"lftton 
which is due to Use current flow through the junction. 1 ,bin 

h)^dShf^chromato8raphy [analvchem] At^of 
high-pr^uie Uquid chromatography *'>J«=h employs a staWe^ 
chlmically bonded stationary phase. 1 Iban-dsd .faz ,kro- 

bSnd^lSlngage [eno] A strain gage in which *ei«^ 
tance element is a fine wire, usually m zigzag f«MTa «nb^ 
in an insulating backing material, such as impregnated paperor 
plasUc, which U cemented to die pressure-sensmg element 

liin^lted minSTuMr ' [eno] A transducer wWchj'°P'°y«.,f. 
bonded strain gage for sensing pressure. ( Iban-dsd tranz du 

»^"d energy [physchem] ^"^"IfL^f/^ 
bond dissociation energies that have been ^easurrf &otn dtf- 
feiem molecules of a given type. 2. See average bond associ- 
ation energy. 1 'band .en-arjS ) 

bonder S«ebondstone. | 'bSn-dar | „f„K„.„h«tP« 
bondertee [met] To coat steel wiUi a soluuon of phosphates 

for corrosion protection. ( 'ban-da.iiz 1 



; djS^ends i 



bondstone 25i 



bond header [build) In masonry, a stmie Ui^feads die 
full diickness of die waU. Also known as diroughstone. 

bLSySltatlon [CHEM) linear combination of two 
or more simple atomic oibitals. ( IMnd .M-biwta'za^M | , 
bonding [chem) The joining togedier of atoms to form moi- 
res 5r aystalline salts. (ELEC) T^.'^o^^rK^^S^ 
ial w comiect eleciricaUy a cha^|s, 
SsWeldingbnud, and oflier supposedly equipotenaalpme 

to eliminate Llesirable electrical 

Msh-impedance paths between them, (eno) I.Thefastemng 
»S,£mf^<im^ems of a device by means of adheMv« 
SI, anchoring me cl^W foU of printed wjmg to^^ 
baseboard. 2. See cladding, [psych] The forman<» of an 
emotional attactanem between two people whose identtuw are 
sienificanUy affected by dieir mutual mteracnons [textj 
Ctog of two fabrics, usually a face fabnc and a hnmg^ 

t2^tfnglig^rt*1iTEii) Any substance that fixes one mate- 
rial to another. ( 'ban-dig .a-jsnt 1 u^. 
bOTdlng electron [physchem An electron whose orbit 
si^ Ae e^ njolecule and so assists in holding it together. 

JLiIIS^M^ImpiIys chem] a molecular ort)ital fomed by 
Tbonctag election whose energy decreases as «he ni^ta ^ 
brought closer together, resulting in a net attracuon andchemical 
bonding. ( 'ban-dio '6rbad-3l 1 j,„.„f, 
tendlnipad [ei^ectr] a metallized area on die sirface of a 
^micondVctor device, to which connections can be made. 

ti,nd'C?stSth [MECH] Stnictunleffectiven^sofaae. 
sives welds, solders, glues, or of die chemical bond formed 

~eyhavethesamepotential(usuaUygroundpotenual). I ban- 

Iwndteliigth See bond distance. ( 'band .leokdi 1 
bond-line formula [orochem] A representation of a ™^ 
Vule in which bonds are represented by lines, cari)on a oms «e 
represented by line ends and intetsecuons. and atoms odier d^ 
hydrogen and carixm are represented by theu- elemenul sym- 
teuL is hydrogen when it is bonded to an atom other Uian 
SL?en oSn. Also known as carbon-skeleton formula; 
line-segment formula. 1 'band'.lm .fdnnya-la ) 
bond migration [chem] T^ie movemetit of a bond to a de- 
ferent position widiin die same molecular entity. ( band 

«i?ndSrSt [physchem] -niedegreeofpolarityofachein. 
l?Sbondascalc!uatedfh)mdievalueofmeforeeoftheresi«n^ 
of the bond when die bond is subjected to an electric field. 

BondTntlmbw^lpl. mech] A dimensionless number used in 
tSc S of atomization and die smdy of bubbles and dro,^ 
Mual to (p-p')LV<^. ^-here p is the density of a bubble or 
Sop P^iBAe'dTn^ty of the surrounding "•e-Uum, L is a char- 
act^tic dimension, g is die accelerauon fg^^'ty- ^.^^ ' 
the surface tension of die bubble or drop. 1 band .nam^ter ( 
bondorientatlonalorter [phys] An ordenng of atoms or 
mSlecules in an intermediate state of condensed matter m which 
die atoms or molecules are distributed at raiidom^ as m a fluid 
or glass, but die condensed maner is orientationaMy amsoTOpic 
on a macroscopic scale. I l^nd .ir^an'.ta-shsn^l 1 
bondpaper (Lter) A paper used for wntmg paper, bmmeM 
forms aSdty^writerpapendie expensive bond 
made fiom w'«xl sulfite pulps; .ag^ontem botids contmn 25 
50 75. or 100% of pulp made from rags, and offer greater 
permanence and strengdL ( 'band , pa-par 1 ^^^^ 
Bond's law [mech eno) A statemem di^ rela^ die woA 
required for die crushing of soUd matenals (^f ^f"-.?,^' "^^^ 
a^d ore) to die product size and surface area and die lengAs of 
^ks formed. Also known as Bond's dnrd dieory. ( banz 

Bond'sthlrdtheoiySeeBond'slaw. | 'bSnz .diarf 'di6-ai« ) 
bondstone [sinLD] Astoncjoiningdiecopmgabove agable 
w thTwaU. [civENG] A masomy stone set w«h Its longer 
SmLion petpendicular to die wall face to bmd die waU to- 
gedier. Also known as bonder. ( band,stisn I 



BONDED STRAIN GAGE 
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Elements of a bonded strain gage. 



BOND HEADER 




A masonry section showing bond 
headers. 
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laminated contact 



LAMINAR FLOW 




pipe 



Laminar flow in a circular pipe. In 
this case the velocity adjacent to 
the wall is zero and increases to a 
maximum in the center of the 
pipe. 



conformal chart or plotting sheet; approximates a great-circle 
bearing. { 'lam-bart .berii) } 

Lambert-Beer law See Bouguer-Lambert-Beer law. ( 'hrni- 
tert 'bir ,!6 | 

Lambert conformal chart [map] A chart on the Lambert 
conformal projection. ( 'lanrbon ksn'fdmndl .ch^ } 

Lambert conformal projection [map] A conformal conic 
projection with two standard parallels, or a conformal conic map 
projection in which the surface of a sphere or spheroid, such as 
the earth, is conceived as developed on a cone which intersects 
the sphere or spheroid at two standard parallels; the cone is then 
spread out to form a plane which is the map. { ' lam-bart ksnl f6r 
mdl pr3'jek*sh3n } 

Lamt)ert course [nav] Course as measured on a Lambert 
conformal chart or plotting sheet. { *lam*b3rt ,k6rs ) 

Lambert's law [optics] 1. The law that the illumination of a 
surface by a light ray varies as the cosine of the angle of inci- 
dence between the normal to the surface and the incident ray. 
2. The law that the luminous intensity in a given direction ra- 
diated or reflected by a perfectly diffiising plane surface varies 
as the cosine of the angle between that direction and the normal 
to the surface. 3. See Bouguer-Lambert law. { ' lam-bsrts , 16 ) 

Lambert surface [thermo] An ideal, perfectly diffusing sur- 
face for which the intensity of reflected radiation is independent 
of direction. { 'lam-bsrt .sarfas ) 

lambing storm [meteorol] A slight fall of snow in the spring 
in England. Also known as lamb-blasts; lamb-showers; lamb- 
storm. I *lam-ir) ,st6rm | 

Lamb shift [atom phys] A small shift in the energy levels of 
a hydrogen atom, and of hydrogenlike ions, from those predicted 
by the Dirac electron theory, in accord with principles of quan- 
tum electrodynamics. { 'lam [shift | 

Lamb-shift source [nucleo] A device for producing a beam 
of polarized ions from one-electron atoms in their 2s excited 
state; the 2s and 2p levels, initially separated by the Lamb shift, 
are mixed by magnetic and electric fields, and selected nuclear 
magnetic substrates are then depopulated, leaving the remaining 
atoms in a slate with large nuclear polarization. { *lam .shift 
,s6rs } 

lamb-showers See lambing storm. { 'lam ,shau*3rz } 
lamb-storm See lambing storm. { 'lam,st6rm ) 
lamb*s wool [vert zoo] The first fleece taken from a sheep 
up to 7 months old, having natural tapered fiber tip and spinning 
qualities superior to those of wool taken from previously shorn 
sheep. { 'lamz ,wul } 

Lamb wave [acous] See plate wave, [electromag] Elec- 
tromagnetic wave propagated over the surface of a solid whose 
thickness is comparable to the wavelength of the wave. { 'lam 
,wav } 

Iam6 [text] A fabric, usually of silk, rayon, or polyester, 

ornamented with flat metal threads. { la'ma } 
Lam6 constants [mech] Two constants which relate stress 

to strain in an isotropic, elastic material. { la'ma ,kan*st3ns } 
Lam6 functions [math] Functions that arise when Laplace's 

equation is separated in ellipsoidal coordinates. | IS'ma .fagk* 

shsnz } 

lamella [anat] A thin scale or plate, [av eng] A thin 
member made of reinforced concrete, metal, or wood that is 
joined with similar members in an overlapping pattem to form 
an arch or a vault. { U'mel*? } 

lamella arch [civ eng] An arch consisting basically of a 
series of intersecting skewed arches made up of relatively short 
straight members; two members are bolted, riveted, or welded 
to a third piece at its center. | Is'mel-o ,arch } 

lamellar bone [histol] Any bone with a microscopic struc- 
ture consisting of thin layers or plates. { U'rael-ar |b6n } 

lamellar chloroplast [cytol] A type of chloroplast in which 
the layered structure extends more or less uniformly through the 
whole chloroplast body. { b'mel-ar 'kl6r*3,plast | 

lamellar crystal [crystal] A polycrystalline substance 
whose grains are in the form of thin sheets. { la'mel-ar 'krist* 

lamella roof [Btm.D] A large span vault built of members 
connected in a diamond pattem. { la'mel-a ,riif | 

lamellar vector field See irrotational vector field. { Is'mel-ar 
'vektar ,f5ld | 

Lamelllbranchiata [tNv zoo] An equivalent name for Bi- 
valvia. ( la,mel-3,brao-ke*ad*3 | 



Lamellisabellldae [inv zoo] A family of marine animals in 
the order Thecanephria. I l3,mel-a^3'bel-3,dl | 

Lam6 polynomials [math] Polynomials which result when 
certain parameters of Lami functions assume integral values, 
and which are used to express physical solutions of Laplace's 
equation in ellipsoidal coordinates. { la'ma ,pai*9*ncHne^l2 } 

Lamp's equations [math] A general collection of second- 
order differential equations which have five regular singulari- 
ties, i la'maz i.kwa-zhonz | 

Lamp's relations [math] Six independent relations which 
when satisfied by the covariant metric tensor of a three-dimen- 
sional space provide necessary and sufficient conditions for the 
space to be euclidean. \ la'maz ri,ia*sh3nz | 

Lam6 wave functions [math] Functions which arise when 
the wave equation is separated in ellipsoidal coordinates. Also 
known as ellipsoidal wave functions. | IS'ma *wav .farjk* 
shsnz } 

Lamiaceae [bot] An equivalent name for Labiatae. i .la* 
me'as*e,e } 

Lamiales [bot] An order of dicotyledonous plants in the 
subclass Asteridae marked by its characteristic gynoecium, con- 
sisting of usually two biovulate carpels, with each carpel divided 
between the ovules by a false partition, or with the two halves 
of the carpel seemingly wholly separate. { ,la-me'a-iez } 

lamina [bot] See blade, [anat] A thin sheet or layer of 
tissue; a scalelike structure, [ceol] A thin, clearly differen- 
tiated layer of sedimentary rock or sediment, usually less than 
I centimeter thick, [mater] A flat or curved arrangement of 
unidirectional or woven fibers in a matrix. { 'lam'S-na | 

lamina cribrosa [anat] 1. The portion of the sclera which 
is perforated for the passage of the optic nerve. 2. The fascia 
covering the saphenous opening in the thigh. 3, The anterior 
or posterior perforated space of the brain. 4. The perforated 
plates of bone through which pass branches of the cochlear part 
of the vestibulocochlear nerve. { 'lam-a-na krs'bro-sa } 

lamlnal placentation [bot] Condition in which the ovules 
occur on the inner surface of the carpels. | 'lam-sn-al ,plas- 
an'ta-shan } 

laminar [set tech] 1. Arranged in thin layers. 2. Pertaining 
to viscous streamline flow without turbulence. { 'lam-STiar } 

laminar boundary layer [fl mech] A thin layer over the 
surface of a body immersed in a fluid, in which the fluid velocity 
relative to the surface increases rapidly with distance from the 
surface and the flow is laminar. { 'lam'smar 'baun*dre ,la*3r } 

laminar composite [mater] A composite material that con- 
sists of two or more layers of different materials that are bonded 
together. { 'lam-a-nar ksm'paz-at } 

laminar flow [fl mech] Streamline flow of an incompressi- 
ble, viscous Newtonian fluid; all particles of the fluid move in 
distinct and separate lines. { 'lam-a-nar 'flo | 

laminar flow control [aero eng] The removal of a small 
amount of boundary-layer air from the surface of an aircraft 
wing with the result that the airflow is laminar rather than tur- 
bulent; frictional drag is greatly reduced. ( 'lam-s-nar 'flo 
ksn^trol } 

Laminariales [bot] An order of brown, large, structurally 
complicated, often highly differentiated members, commonly 
called kelps, of the algal class Phaeophyceae; distinctive fea- 
tures include a life history in which microscopic, filamentous, 
dioecious gametophytes alternate with a massive, parenchjtn- 
atous sporophyte, and a mature sporophyte typically consisting 
of a holdfast, stipe, and one or more blades. ( .lam-ainare'S* 
lez} 

Lamlnariophyceae [bot] A class of algae belonging to ine 
division Phaeophyta. { ,lam-i,nare-6'fis-e,e | 

laminar sublayer [fl mech] The laminar boundary layer 
underlying a turbulent boundary layer. { ' lam*3Ti3r 'S3b, I3*3r I 

laminar wing [aero eng] A low-drag wing in which the 
distribution of thickness along the chord is so selected as to 
maintain laminar flow over as much of the wing surface as 
possible. { 'lam*3Ti3r 'wig | ^ 

laminate [mater] A sheet of material made of several differ- ^ 
em bonded layers. | 'lam-3,nat | 

laminated composite [mater] A composite material coi^ 
sisting of layers of various materials. | 'lam-a.nad'Sd kam'pSr 
at I 

laminated contact [elec] Switch contact made up of a num- 
ber of laminations, each making individual contact with the 
opposite conducting surface. ( *lam*3,nad*3d 'kan.takt | 
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/ Introduction to Compositos 



iiiipiui heal ynU light subiHiy. wcatfitrinp 
resistance, color, aiut migruion I'esiitancc co 

insert. An intf gnil pun of o plauic muldinf 
cornicing (it metal of aihtr mmcTiid that may 
be iiitjlUcd or pf^<vcJ imo posit foit after the 
motdiuj; i.N complcnd. 

Ini^uJaiion rciiiitAncc. The diicirlcal resi^uincc 
between iwo cunduciiTT^ or ^y^tfcms of" con- 
duclnn; scpai^il only by ijvsutating mute- 
n;il. Th6 rutiu of (he applied voltaic ui Utc 
total ciirrcm heiwccn two eleccrndcs in con- 
(Ra wich jt specified iiKulaior. The eldcincul 
rebiMaitcc of an i nxiilntinj; maierial lo H direct 
voliagc. 

in.^olMtor. A nuicnsJ of Kuch low elecdical 
co^utiivity ihfti the Huw of currem iKntugb 
ir can OKuully be nejJcCted. Similarly, a 
nulcrial of low ll»er7n:i| contfuctiviiy, luch ax 
thai lUdd 10 inKulaie .^LruLiur^l shelK. 
iatcgnfti coni|>o«ilc nraciurr. Compo«itfr 
Mructun: in which several ArnjcturaJ cic 
menu, which would convent loofllly ba ui- 
(tembled (u|;;cchcr by bonding or inechnnical 
failcncrt alter separate tibricarion. are in- 
stead bid up and cured as a single, complex, 
continuotts lUoicturc. for example. .<(p4in, 
ribs, an*I one stir/cncd cover ot ;j winu ^* 
fahriuited as a single inugotl pan. 11 ic term 
is «oineiin)cs ap()licd more loosely to nny 
composite RinuuMfc not ait^c/nbied by ine 
chanicul faslcnci^s. All or lome purr* of thd 
ovscnnbly may be co<curcd. 
iotq^raity hmted. a icrm rcfciriiig to tDoiiog 
Oiui is selMiciiting. ihmuj^h use of decirjcHl 
beaters siuch :is cal rods. Mo»v hydroclave 
t4»oling is imc^;illy heacil. .Some uuiocIrvc 
tooling ii imcRrally heated to ciimpensate Jbr 
lllicic section!*, (o provide high h^jil^p rMlca, 
or to permit proce5:sing ai a hifehcr icmperti- 
tunt ihaii is oihcru'i^r possible with (he m- 
loclave. 

lnte|;ria «lcln foam. Uttithane foam with a 
cellul;«r core su-ucttirc and a rcUtivdy iionpo- 
rous skill. 

intcrnare. Ihe boanda/y iir surface between 
two diOercm. physically distidcMishabte nie- 
dia. On ^l^»cr^, the CAniact area between 
fibers and sixing or finish, hi j laminme, the 
conKiei ama between ihc rclnfoicctncnt and 
the larninating rtwn. 

int4;rferaicc fits. A j<iitii or maiing of two pariis 
In ^hWh the ih«lc part ho* »n cxici iial dimen- 
sion larger lhan (f)c internal diincnyiop of the 
mating femalr p;vi. Distension ol ihc female 
by the male cfleJiira a sucjr.-J, which luppliri 
the bn tiding force (or the joim. 

lotcrUminar. Descriptive lertrj penalnlng lo tin 
iihjcci (for cxomplr. voids), event <for exam- 
pi*, fracture), nr poicmial field (formnmplc, 
shear vircM) referenced as cAi^tlnR or- occgr- 
riilg between two or mure adiaccni lanui>;io. 

Uiterlaminar shear. Shcarini: fonx tending to 
pfxxluca u relative dispKircnieni between iwn 



bminae in « laminate along the plane of chcir 
imerfncc . 

inCcrmedlatc remperoture MMing adiiesive. 
An jtrlhcsive diut sci.t In rhr tcniperaiurc 
range fAim 30 to 100 T (87 to 2 1 i •?). 

Intcrpkaa«. Tl^e boundoiy region between ti 
bulk rcAin or polymer and an odhcrend in 
which the pnJymcr has a high degiec of 
orienuiii>n to the udherend on a molecular 
hsijti*. li yluys ^ majuf role In the load 
transfer proce^a hciwcca the hulk of ttic 
Mlhcsive und the adhercnd or ilie nhcr and 
the Inminate niairiA rccin. 

■nUrply hylirid. A composite in which adja- 
cent laminae aru catupo^ed of different ma- 
teria t.^. 

Intralamtnar, I^cscn'piivc tcnn penaining to 
iin object (Crtr cjtample, voids), eveni (for 
CAoniplc, fraccure), or potent wl field (for 
example. u:mpcT<inii% (^mdicni) ej^islinc cn 
lircly within a single lamiim wirhout refer- 
ence to any adjacdiu luminae. 

intniplj hybrid. A compmitc in u'Dlch diffcr- 
cni maleniiK arc uied within a sprcific layer 
or band. 

ItTJdLatlon. As applied ro plastics, the hnm- 
bardmcnt wiih 41 variety of vubamnitc pani- 
cle», usually alplh^, beta-, nr ganuna-iay*. 
U.vcd to inilittie polynicrirntion and copoly- 
meri/.:4tion of pla.Ntic$ itnd in wmc case* to 
bring at>oul changes in the phynical prop- 
ccxli^ of a plxnic. 

irreversible. Not capable of rcdis.'wdving or 
lenicllin^. CTiemicitl rsaciiims thai p«x>cccd 
in a single direction ^nd are not cipable of 
revori^J (as applied co ihermovctilnp re^ins). 

ikocyanace pUsdo. Pl;isiic5 based on ro5lii:i 
niudc by the condcnsaiioil of Ot^anii: iso 
cyouaics with other compounds. Gcnarully 
reacted with potyols on a polyeticr »»r poly- 
cthcr bNckbone cnolcciilc with the reactanis 
Hcing joined through the formation of the 
uriUianc linkage. Sec also potyuretkane iind 

• w^fh(tn£ ptasrics. 



Joint, iMD. See Inp joint. 
joinl, M=«rf. Sec smrf joint. 

«r 

kerf. The width of a cut made by a jaw bl«dc, 
loreh, whaler jci. User bct\m, and 30 fonh. 

Kevlar. An organic polytiicr compose*! nf hto- 
niatic polyumides huvinjf a poru-iyj< orien- 
latiun (parallel chain extending bonds from 
each artimjttic nuctciw), 

knated fobrics. Fabric <; prmUiccd by inicrioop- 
liig chains of yum . 

K Cactor. The coeffjcicni of ihaimal conductiv- 
ity The amount of heat thai passes thAiiigb » 
UJiii cube of mairrial in a given time wl^en 
the dltTeirncc in tenipcrtiiurc of iwo r.ippositc 
faces- is I**. 

knuckia arra. The arct of iransirion between 
sections of different *eoniciiy in a filnmcnt- 
wound part, for example, where the skiii 
Joins die cylinder of the prcwure veiucl AUo 
called Y-Joinl, 



lsox(»tic prc^sinc;. Hnrssing powikr under u 
go* *ir liquid Ml ifaoi pressure is u-an^mitted 
equally in id) dlctciions. for extwple, in 
Niolcring. 

kotropic. lUvjfi^ unilbrm properti£.« in all 
directions. The incHsuied pruprrtlej; «f ;*n 
isouopic material ara independent of the axis 
id tcsiinj;. 

Ixod ImpMCt test. A tcsi fiir ^ock loading in 
which i notched specimen t»ar i^ held at one 
eriil and biokcti by striking, and the energy 
absorbed i&* measured. 



joint, mlheslve. .Sec adh^xh*^ Johit. 
joiiic, huU. See hun joim. 
joint, edge. Sec r//j^T Joint. 



Iiimliu. A single ply or layer In a laminate 
m«ic up of u scries of layers (organic com- 
posite). A rtat or curved surface containing 
unidircciiona! Hbcrs or wt>vcn ftbcin Aicibcd- 
dcd in 31 manrix (tncdd matrix ctirnpositc). 

Ianua»c, l^lural fif lamina. 

laminate. To uniu: liuninae with h bonding 
material. UAUvlly wich pressure oi\d heal (nor- 
mally uKxl Willi reference to fliil sheets, bur 
al«> rods and uibcs). A prtxiuct nude by such 
bonding. See al.'Sft hf(t1r<alonat taminau and 
unidireaionai taminate. 

Jam Incite coordinates. A nrfcncnce coorrlinatc 
system (used to describe die propcnltfs of a 
laminate), generally in the dlrccrlon of prin- 
cipal axes, when they axisi. 

iaminace orlentadoo. The eon^jgiuatioji of a 
cross-plied compofliie laminate with re^arcJ 
to the anglA^ of cross plying, (he number of 
lariiinnc at eacli im^^lc. and the t%M.% se- 
quence of the t(imJlia lay-up. 

Uminate ply. One fabfic-a'Sin or fiber renin 
layer of a product ihai is bonded 10 adjiu ent 
layers in the curing, pnxcf*. 

Ulp. In filontcni wltldlng, the amount of overlvy 
t>eiwccji jtucceitJkiwc windings. uvmiUy in- 
tended lo mtniuiize gapping, (n bonding, ihe 
distance one fidhcnend covert another adher- 
end. 

lap joint. A joint nioitc by placing one adhcr* 
end partly over another ;md bunding tlic 
overlapped (foniuns. 

Utttcc partem. A pattern of riljnicni winding 
with 0 npicd orrangenKnt of open voids. 

Uiy-up. The rcmtbixing mHicriol placed In \m>- 
Niiion in ilie niyld. The procesi of phiLtng the 



